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INTBODUCTIOIP 

The p r o d u c t i o n  and u s e  of p l a s t i c s  and o t h e r  s y n t h e t i c  m a t e r i a l s  have 

i n c r e a s e d  r a p i d l y  i n  r e c e n t  decades .  

has a r i s e n  o f  p l a s t i c  d e b r i s  p o l l u t i n g  t h e  envi ronment .  

a e s t h e t i c  e f f e c t  of l i t t e r  on t h e  t e r r e s t i a l  envi ronment ,  improper d i s p o s a l  

of p l a s t i c s  on l a n d  has  been an  i s s u e  f o r  some t i m e .  Only i n  r e c e n t  y e a r s ,  

however, have t h e  e f f e c t s  of p l a s t i c  d e b r i s  i n  t h e  mar ine  envi ronment  

become more v i v i d  (Shomura and Yoshida 1985; L a i s t  1987) .  S e a b i r d s  and s e a  

t u r t l e s  can  i n g e s t  p i e c e s  of p l a s t i c  t h a t  b lock  o r  impede t h e i r  d i g e s t i v e  

t r a c t s ;  mar ine  mammals, s e a b i r d s ,  and f i s h  can become e n t a n g l e d  i n  f ragments  

of t r a w l  webbing o r  g i l l  n e t ;  a l s o ,  f l o a t i n g  rope  o r  webbing can d i s a b l e  

v e s s e l s  by f o u l i n g  p r o p e l l e r s .  

With t h i s  i n c r e a s e ,  a growing  problem 

Because o f  t h e  

With a r e l a t i v e l y  s m a l l  human p o p u l a t i o n  and no e x t e n s i v e  i n d u s t r i a l  

sou rces  of e f f l u e n t  p l a s t i c  p a r t i c l e s ,  Hawaii i s  n o t  f aced  w i t h  many of t h e  

mar ine  d e b r i s  problems encoun te red  a long  c o n t i n e n t a l  margins .  A l s o ,  

p l a s t i c  l i t t e r  g e n e r a t e d  i n  Hawaii  may be borne away on o c e a n i c  c u r r e n t s  

r a t h e r  t h a n  remain  n e a r  s h o r e .  Yet because  of i t s  midocean l o c a t i o n  

( F i g .  11 ,  Hawaii  i s  r e c i p i e n t  of f l o t s a m  and d e b r i s  from pe rhaps  more 

widespread  s o u r c e s  t h a n  c o n t i n e n t a l  c o a s t l i n e s .  Moreover,  t h e  same c u r r e n t  

sys tem which c a r r i e s  d e b r i s  away from t h e  i s l a n d s  a l s o  c a r r i e s  d e b r i s  from 

t h e  v a r i o u s  f i s h e r i e s  o f  t h e  North P a c i f i c  Ocean toward Hawaii ( P i c k a r d  

1963) .  T h i s  d e b r i s  a f f e c t s  t h e  i n h a b i t a n t s  and w i l d l i f e  of Hawai i .  

I n  t h e  main Hawaiian I s l a n d s ,  s t a t e  and county  p a r k s  and popu lous  

beaches ,  such  as Waik ik i ,  a r e  r o u t i n e l y  c l eaned  of l i t t e r  and m a r i n e  d e b r i s  

by l o c a l  government a g e n c i e s ,  b u t  d a t a  on such  d e b r i s  items are  n o t  

c o l l e c t e d .  I n  t h e  Nor thwes tern  Hawaiian I s l a n d s  (NWHI) , p e r s o n n e l  
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of t h e  N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  ( W s )  h a v e  s i n c e  1 9 8 2  r e t r i e v e d ,  

c a t a l o g e d ,  and  b u r n e d  n e t s ,  w e b b i n g ,  l i n e s ,  and o t h e r  d e b r i s  t h a t  c o u l d  

e n t a n g l e  w i l d l i f e .  Data  c o l l e c t e d  i n c l u d e d  l o c a t i o n ,  s i z e ,  a n d  e s t i m a t e d  

w e i g h t  o f  d e b r i s .  Color ,  t v i n e  d i a m e t e r ,  and  mesh s i z e  were a l s o  n o t e d  from 

n e t  o r  webbing  f r a g m e n t s .  Except  f o r  p l a s t i c  h o o p s  o r  r i n g s  c a p a b l e  o f  

e n c i r c l i n g  a s e a l ' s  m u z z l e ,  t h e  c l e a n u p  h a s  n o t  i n c l u d e d  o t h e r  d e b r i s  i t e m s  

s u c h  a s  p l a s t i c s  and g l a s s .  

TYPES AND SOURCES OF DEBRIS 

A l t h o u g h  t y p e s  of d e b r i s  and  b e a c h  l i t t e r  a r e  n o t  r e g u l a r l y  n o t e d  i n  

t h e  main Hawai ian  I s l a n d s ,  r e s u l t s  o f  a s i n g l e - d a y  b e a c h  c l e a n u p  i n  1 9 8 4  

showed t h a t  p l a s t i c  b a g s ,  c u p s ,  and  u t e n s i l s  p r e d o m i n a t e  i n  b e a c h  l i t t e r ,  

1 w i t h  S t y r o f o a m  c u p s , f i s h i n g  l i n e s ,  and r o p e s  c o n t r i b u t i n g  s i g n i f i c a n t l y .  

The p r o b a b l e  s o u r c e s  o f  t h e s e  items were n o t  n o t e d .  

D e s p i t e  t h e  f a c t  t h a t  l a r g e  p l a s t i c s  and  o t h e r  f l o t s a m  n o t  c a p a b l e  o f  

e n t a n g l i n g  a n i m a l s  a r e  n o t  c o l l e c t e d  o r  c a t a l o g e d  i n  t h e  NWHI, some 

c o n c l u s i o n s  a r e  p o s s i b l e  b a s e d  u p o n  many o b s e r v a t i o n s  of p l a s t i c s  a l o n g  t h e  

beach  p e r i m e t e r  o f  t h e s e  i s l a n d s .  Land-genera ted  items s u c h  a s  s i x - p a c k  

y o k e s ,  S t y r o f o a m  f o o d  and b e v e r a g e  c o n t a i n e r s ,  and p l a s t i c  u t e n s i l s  a r e  

se ldom s e e n .  R a t h e r ,  p l a s t i c  i t e m s  t e n d  t o  i n c l u d e  b e v e r a g e  c r a t e s ,  

b u c k e t s ,  and f i s h  b a s k e t s .  T h i s  d e b r i s  a p p e a r s  t o  o r i g i n a t e  f r o m  s h i p s  

r a t h e r  t h a n  f rom c o a s t a l  l i t t e r .  A l s o  p r e s e n t  on  t h e  i s l a n d s  a r e  c o u n t l e s s ,  

s m a l l  p i e c e s  o f  p l a s t i c  r e s u l t i n g  from t h e  breakdown o f  l a r g e r  p l a s t i c  

i t e m s .  T h e s e  p i e c e s  and t h e  m y r i a d  p l a s t i c  b o t t l e  c a p s  and d i s p o s a b l e  

c i g a r e t t e  l i g h t e r s  p r o b a b l y  o r i g i n a t e  f rom s h o r e .  

t h a t  p l a s t i c  t r a s h  i s  more  a b u n d a n t  i n  t h e  NWHI t h a n  on  o t h e r  remote i s l a n d s  

F r y  e t  a l .  ( 1 9 8 7 )  n o t e  
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i n  t h e  c e n t r a l  P a c i f i c ,  and  s p e c u l a t e  t h a t  i t  i s  c a r r i e d  by  t h e  K u r o s h i o  

E x t e n s i o n  i n t o  t h e  Nor th  P a c i f i c  g y r e .  S e a b i r d s  t h a t  h a v e  i n g e s t e d  

p l a s t i c s  may a l s o  c o n t r i b u t e  t o  d e b r i s  i n  t h e  NWHI by t r a n s p o r t i n g  i t e m s  t o  

t h e  n e s t i n g  a r e a  t o  f e e d  t h e i r  young.  

2 

632 s a m p l e s  o f  webbing  c o l l e c t e d  f rom NWHI l o c a t i o n s :  

c o n s t r u c t e d  o f  p o l y e t h y l e n e  o r  p o l y p r o p y l e n e  and were c o n s i d e r e d  t o  h a v e  

o r i g i n a t e d  f rom t r a w l  n e t s ;  66 (10.4%) were m o n o f i l a m e n t  g i l l  n e t s ;  t h e  

r e m a i n i n g  27 ( 4 . 1 % )  were o f  o t h e r  m a t e r i a l s  or unknown o r i g i n .  Of t h e  t r a w l  

n e t  f r a g m e n t s ,  1 7  ( 3 . 2 % )  were a s s e s s e d  t o  b e  cod e n d s  of g r o u n d f i s h  t rawls ,  

b a s e d  on c r i t e r i a  o f  a t  l e a s t  6-mm t w i n e  d i a m e t e r  combined w i t h  s t r e t c h e d  

mesh s i z e  o f  80-130 m. The g i l l - n e t  s a m p l e s  were  a s s i g n e d  t o  p r o b a b l e  

s o u r c e  f i s h e r i e s  a c c o r d i n g  t o  mesh s i z e  ( T a b l e  1 ) .  

Henderson  e t  a 1 . ( 1 9 8 7  ) h a v e  documented t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  

539 (85.3%) were 

I t  i s  i n t e r e s t i n g  t h a t ,  o f  t h e  two f i s h e r i e s  w h i c h  a re  t h e  s o u r c e  o f  

most of  t h e  d e r e l i c t  n e t s  found i n  H a w a i i ,  t h e  t r a w l  f i s h e r y  c o n t r i b u t e s  

most of  t h e  m a t e r i a l .  T h i s  i s  d e s p i t e  t h e  f a c t  t h a t  t h e  s q u i d  g i l l - n e t  

f i s h e r y  o p e r a t e s  c l o s e r  t o  H a w a i i ,  and t h a t  a c c o r d i n g  t o  some e s t i m a t e s  

( F r e d i n  1 9 8 5 ;  Shima 1 9 8 5 )  t h e  amount o f  g i l l  n e t  ( b o t h  sa lmon a n d  s q u i d )  

i n v o l v e d  i n  f i s h i n g  t h e  N o r t h  P a c i f i c  f a r  e x c e e d s  t h a t  o f  t rawl  n e t .  

A l a r g e  number o f  r o p e s  and  l i n e s  a r e  found i n  t h e  M I ,  b u t  t h e  

amounts  h a v e  n o t  b e e n  q u a n t i f i e d .  These  i tems u n d o u b t e d l y  o r i g i n a t e  f rom 

s h i p s  a t  sea. 

DISTEIBUTIOR OF DEBRIS ON BEhCHES 

Henderson  e t  a l .  ( f o o t n o t e  2 )  d e s c r i b e d  t h e  d i s t r i b u t i o n  of d e r e l i c t  

t r awl  web and  g i l l  net  o n  t h e  s h o r e s  o f  t h e  NWHI. N e t t i n g  t e n d s  t o  wash 
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a s h o r e  on  b e a c h e s  f a c i n g  n o r t h e a s t ,  b e a c h e s  e x p o s e d  t o  t h e  n o r t h e a s t e r l y  

t r a d e  w i n d s  w h i c h  are p r e d o m i n a n t  most  o f  t h e  y e a r .  C e r t a i n  p r o m o n t o r i e s  

a l o n g  i s l a n d s  a l s o  a c c u m u l a t e  d e b r i s  as a r e s u l t  o f  i n s h o r e  c u r r e n t s .  A t  

F r e n c h  F r i g a t e  S h o a l s ,  a m u l t i - i s l e t  a t o l l ,  d e b r i s  a c c u m u l a t e s  more on  T r i g ,  

Whale-Skate ,  and  E a s t  I s l a n d s ,  t h e  t h r e e  more p e r m a n e n t  and  v e g e t a t e d  

i s l a n d s  w i t h i n  t h e  a t o l l .  

( n o r t h e a s t )  e d g e  of t h e  a t o l l ,  whereas E a s t  I s l a n d  i s  on the  l e e w a r d  

( w e s t e r n )  p e r i m e t e r .  

h a z a r d  t o  Hawai ian  monk s e a l s ,  Monachus s c h a u i n s l a n d i ,  a t  L i s i a n s k i  I s l a n d  

and F r e n c h  F r i g a t e  S h o a l s .  A t  L i s i a n s k i  I s l a n d ,  pups  a r e  b o r n  p r e d o m i n a n t l y  

on t h e  e a s t  s i d e  of t h e  i s l a n d  ( J o h a n o s  and Henderson  1 9 8 6 ;  J o h a n o s  and Kam 

1 9 8 6 1 ,  c o i n c i d e n t  w i t h  a r e a s  o f  h i g h e r  d e b r i s  a c c u m u l a t i o n .  A t  F r e n c h  

F r i g a t e  S h o a l s ,  a m a j o r  p u p p i n g  s i t e  f o r  s e a l s ,  a p p r o x i m a t e l y  o n e - h a l f  o f  

a l l  s e a l  pups b o r n  in 1983 were b o r n  o n  E a s t  and Whale-Skate  I s l a n d s ,  two o f  

t h e  i s l a n d s  a c c u m u l a t i n g  t h e  most  d e b r i s .  

T r i g  a n d  Whale-Skate  I s l a n d s  a r e  on t h e  windward 

The uneven  d i s t r i b u t i o n  o f  n e t s  p r e s e n t s  a p a r t i c u l a r  

ENTANGLEIIENT IN M I N E  DEBRIS 

D e b r i s  i tems may p o s s e s s  o p e n i n g s  c a p a b l e  of  e n s n a r i n g  m a r i n e  a n i m a l s .  

Depending on t h e  s i z e  of t h e  i t e m ,  a n  e n t a n g l e d  a n i m a l  w i l l  b e  e i t h e r  

immobi l ized  o r  a b l e  t o  c o n t i n u e  i t s  movements w h i l e  ' b e a r i n g "  t h e  d e b r i s .  

I n  t h e  l a t t e r  i n s t a n c e ,  e v e n t u a l  d e a t h  may r e s u l t  a s  t h e  a n i m a l  ' 'grows i n t o "  

t h e  d e b r i s  i t e m .  Animals  i n  H a w a i i  t h a t  a r e  known t o  become e n t a n g l e d  

i n c l u d e  m a r i n e  mammals, s e a  t u r t l e s ,  s e a b i r d s ,  and f i s h .  
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Marine lkmmals 

The H a w a i i a n  monk s e a l  i s  endemic  t o  Hawaii  and i s  t h e  o n l y  p i n n i p e d  

t h a t  r e g u l a r l y  o c c u r s  t h e r e .  V i r t u a l l y  a l l  m a r i n e  mammal e n t a n g l e m e n t s  i n  

Hawaii  h a v e  i n v o l v e d  monk sea l s .  T h i r t y - f i v e  i n c i d e n t s  of monk s e a l  

e n t a n g l e m e n t  h a v e  been  documented i n  Hawai i  t h r o u g h  1 9 8 4 ,  i n c l u d i n g  e i g h t  

s e a l s  b e a r i n g  s c a r s  i n d i c a t i v e  of  a p r e v i o u s  e n t a n g l e m e n t  f r o m  w h i c h  t h e  

a n i m a l  had e s c a p e d  ( H e n d e r s o n  1 9 8 5 ) .  From 1985 t h r o u g h  1 9 8 7 ,  1 9  monk sea l s  

were  o b s e r v e d  e n t a n g l e d  o r  b e a r i n g  new s c a r s  from r e c e n t  e n t a n g l e m e n t s  

(Henderson  u n p u b l .  d a t a ) .  Among t h e s e  i n c i d e n t s  w e r e  t h r e e  d e a t h s .  One 

weaned pup d i e d  i n  1986 a f t e r  becoming e n t a n g l e d  i n  w i re  d e b r i s  a t  E a s t  

I s l a n d ,  F r e n c h  F r i g a t e  S h o a l s .  I n  1 9 8 7 ,  two s e a l s  d i e d  a f t e r  becoming 

e n t a n g l e d  i n  l a r g e  f r a g m e n t s  o f  t r a w l  web which  p r e v i o u s l y  had washed  

a s h o r e :  A y e a r l i n g  d i e d  a t  Shark  I s l a n d ,  French  F r i g a t e  S h o a l s ,  a n d  a pup 

d i e d  a t  L i s i a n s k i  I s l a n d .  The 1 9  i n c i d e n t s  o v e r  3 y e a r s  r e p r e s e n t  a n  

i n c r e a s e  i n  e n t a n g l e m e n t  r a t e  s i n c e  1984.  I n  1983-84 ,  e i g h t  i n c i d e n t s  were 

n o t e d  ( H e n d e r s o n  1 9 8 5 ) .  T h i s  i n c r e a s e  h a s  o c c u r r e d  d e s p i t e  t h e  f a c t  t h a t  

b e a c h e s  i n  t h e  NWHI a r e  c l e a n e d  a t  l e a s t  a n n u a l l y  of d e b r i s  t h a t  m i g h t  

e n t a n g l e  a n i m a l s .  

One e n t a n g l e m e n t  i n c i d e n t  h a s  b e e n  r e p o r t e d  i n v o l v i n g  c e t a c e a n s  i n  

Hawai i .  I n  J a n u a r y  1 9 8 7 ,  a humpback w h a l e ,  M e a a p t e r a  n o v a e a w l i a e ,  vas 

s i g h t e d  be tween L a h a i n a ,  Maui ,  a n d  t h e  I s l a n d  o f  L a n a i ,  t o w i n g  an o r a n g e  buoy 

of unknown o r i g i n  (L. C o n s i g l i e r i  p e r s .  commun.3). 

o n l y  o n c e ,  and i t s  u l t i m a t e  f a t e  i s  unknown. I t  i s  p o s s i b l e  t h a t  t h e  buoy had 

been  towed a l o n g  d i s t a n c e ;  g r a y  w h a l e s ,  E s c h r i c h t i u s  r o b u t u s ,  h a v e  b e e n  

documented i n  W a s h i n g t o n ,  t o w i n g  n e t s  p i c k e d  up i n  C a l i f o r n i a  ( B e a c h  e t  a1  

1 9 ~ ! 5 ~ > .  

The a n i m a l  was s i g h t e d  
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Sea Turtles 

Twenty- f ive  i n c i d e n t s  of sea t u r t l e  e n t a n g l e m e n t  t h r o u g h  1984 h a v e  

been  documented ,  i n c l u d i n g  20 g r e e n  t u r t l e s ,  C h e l o n i a  mvdas;  4 o l i v e  r i d l e y  

t u r t l e s ,  L e D i d o c h e l v s  o l i v a c e a ;  a n d  1 h a w k s b i l l  t u r t l e ,  E r e t m o c h e l v s  

i m b r i c a t a  ( B a l a z s  1 9 8 5 ) .  

h a t c h l i n g  e n t r a p p e d  w h i l e  moving toward  t h e  sea soon a f t e r  h a t c h i n g .  

cases of e n t a n g l e d  o l i v e  r i d l e y  t u r t l e s  a r e  n o t e w o r t h y  i n  t h a t  t h e y  c o m p r i s e  

most  o f  t h e  documented o c c u r r e n c e s  of t h i s  s p e c i e s  i n  Hawaii. I t  i s  l i k e l y  

t h a t  t h e  a n i m a l s  became e n t a n g l e d  i n  t h e i r  normal  r a n g e  t o  t h e  s o u t h  of 

Hawaii  and p a s s i v e l y  d r i f t e d  n o r t h .  

One o f  t h e  e n t a n g l e d  g r e e n  t u r t l e s  was a 

The 

S e a b i r d s  

The N W H I  a r e  a n e s t i n g  l o c a t i o n  f o r  a p p r o x i m a t e l y  5 . 4  m i l l i o n  s e a b i r d s  

( F e f e r  e t  a l .  1 9 8 4 1 ,  and s e v e r a l  s p e c i e s  h a v e  b e e n  o b s e r v e d  e n t a n g l e d .  An 

immature masked booby,  Sula d a c t v l a t r a ,  was found e n t a n g l e d  i n  a s c r a p  o f  

t r a w l  n e t  on Nihoa I s l a n d  (Conant  1 9 8 4 ) ,  and b l a c k - f o o t e d  a l b a t r o s s ,  

Diomedea n i n r i p e s ;  Laysan  a l b a t r o s s ,  E .  i m m u t a b i l i s ;  and  s o o t y  t e r n s ,  

S t e r n a  f u s c a t a ,  have  a l s o  been  o b s e r v e d  e n t a n g l e d  (S. F e f e r  p e r s .  commun.5). 

The NWHI a r e  a n e s t i n g  l o c a t i o n  f o r  a p p r o x i m a t e l y  5.4 m i l l i o n  s e a b i r d s  

( F e f e r  e t  a l .  1 9 8 4 1 ,  and s e v e r a l  s p e c i e s  h a v e  b e e n  o b s e r v e d  e n t a n g l e d .  

F i s h  

Few r e p o r t s  e x i s t  of f i s h  becoming e n t a n g l e d  i n  m a r i n e  d e b r i s  i n  

Hawai i .  An u l u a ,  Caranx s p . ,  vas found e n t a n g l e d  i n  a l a r g e  p i l e  of t rawl  

n e t  which  was f o u l e d  on a n  o f f s h o r e  r e e f  a t  L i s i a n s k i  I s l a n d  ( H e n d e r s o n  

1 9 8 4 ) .  The a u t h o r  h a s  a l s o  o b s e r v e d  s e v e r a l  d e a d  p a r r o t f i s h ,  S c a r u s  s p . ,  
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e n t a n g l e d  i n  a d e r e l i c t  b a r r i e r  n e t  o n  Oahu, and a d e a d  u l u a  c a u g h t  by a 

p i l e  Of t rawl  n e t  on S e a l - K i t t e r y  I s l a n d ,  P e a r l  a n d  Hemes Reef .  A l a r g e  

mass of t r a w l  and g i l l  net  r e t r i e v e d  f o r  t h e  s h a l l o w  l a g o o n  a t  K u r e  A t o l l  

c o n t a i n e d  s k e l e t a l  r e m a i n s  o f  a t  l e a s t  f o u r  f i s h ,  t e n t a t i v e l y  i d e n t i f i e d  

a s  b i l l f i s h  ( f a m i l y  T s t i o p h o r i d a e ) ,  t u n a  ( f a m i l y  S c o m b r i d a e ) ,  and b a r r a c u d a  

( f a m i l y  S p h r y a e n i d a e )  (M. S e k i  p e r s .  commun.6). 

It i s  d i f f i c u l t  t o  d e t e r m i n e  w h e t h e r  f i s h  f o u n d  i n  d e r e l i c t  f i s h i n g  

g e a r  were c a u g h t  w h i l e  t h e  n e t  was a c t i v e l y  f i s h i n g  or  a f t e r  i t  w a s  l o s t .  

Abandoned b a r r i e r  n e t s  w i l l  c o n t i n u e  t o  c a t c h  f i s h  f o r  many y e a r s  (High  

1985) .  

Passerine B i r d s  

A l t h o u g h  t h i s  d e s c r i p t i o n  d o e s  n o t  r e p o r t  e n t a n g l e m e n t ,  o n e  impact  o f  

d e b r i s  on  a n  endemic  p a s s e r i n e  b i r d  i s  n o t e w o r t h y .  

d e a t h s  i n  m a r i n e  d e b r i s  o f  t h e  L a y s a n  f i n c h ,  T e l e s v v z a  c a n t a n s ,  w h i c h  i s  

Florin ( 1 9 8 7 )  r e p o r t e d  

endemic  t o  Laysan  I s l a n d  i n  t h e  N W H I .  D u r i n g  d r y  summer m o n t h s ,  f r e s h  w a t e r  

i s  s c a r c e  on  L a y s a n ,  c a u s i n g  b i r d s  t o  s e e k  w a t e r  whenever  o r  w h e r e v e r  

a v a i l a b l e .  C e r t a i n  d e b r i s  i t e m s ,  s u c h  a s  b r o k e n  p l a s t i c  f i s h i n g  f l o a t s  o r  

p l a s t i c  c r a t e s ,  form c i s t e r n s  f o r  r a i n w a t e r .  I n  1 9 8 6 ,  two Laysan  f i n c h e s  

drowned i n  a p l a s t i c  c o o l e r ,  h a v i n g  a p p a r e n t l y  b e e n  u n a b l e  t o  e s c a p e  a f t e r  

v e n t u r i n g  i n  t o  d r i n k  t h e  f r e s h  w a t e r .  The c o o l e r  was h i g h  on  t h e  beach  and 

had e v i d e n t l y  b e e n  washed a s h o r e  f o r  some t ime.  A l t h o u g h  t h i s  may have  been  

a r a r e  o c c u r r e n c e ,  t h e  p o t e n t i a l  e x i s t s  f o r  loss  o f  more b i r d s  u n d e r  s imilar  

c i r c u m s t a n c e s .  

196 



INCESTIOR OF W I R E  DEBRIS 

Marine  d e b r i s  may b e  i n g e s t e d  b e c a u s e  i t  r e s e m b l e s  t h e  n a t u r a l  food  

i tems o f  c e r t a i n  s p e c i e s  o r  may b e  i n g e s t e d  d u r i n g  n o r m a l  f e e d i n g  on  

n a t u r a l  f o o d .  P l a s t i c  s p h e r u l e s  r e s e m b l e  f i s h  e g g s ,  and p l a s t i c  b a g s  o r  

b a l l o o n s  r e s e m b l e  c o e l e n t e r a t e s .  P l a s t i c  f l o t s a m  a l s o  p r o v i d e s  a s u b s t r a t e  

on which  f l y i n g f i s h  ( f a m i l y  E x o c o e t i d a e )  l a y  e g g s ,  and a n i m a l s  f e e d i n g  on  

t h e  e g g s  may a l s o  i n g e s t  t h e  p l a s t i c .  F u r t h e r m o r e ,  some m a r i n e  a n i m a l s  a r e  

o p p o r t u n i s t i c  f e e d e r s ,  e a t i n g  a n y t h i n g  o f  a s u i t a b l e  s i z e  f o u n d  f l o a t i n g  on  

t h e  o c e a n  s u r f a c e ,  i n c l u d i n g  p l a s t i c s .  P o t e n t i a l  e f f e c t s  o f  i n g e s t e d  d e b r i s  

i n c l u d e  i n t e s t i n a l  b l o c k a g e ,  p h y s i c a l  d e b i l i t a t i o n  o r  s t a r v a t i o n  r e s u l t i n g  

from a r e d u c e d  f e e d i n g  d r i v e  due t o  t h e  p r e s e n c e  o f  d e b r i s  i n  t h e  s t o m a c h ,  

p o i s o n i n g  from compounds which l e a c h  from t h e  p l a s t i c ,  o r  p e r f o r a t i o n  o f  t h e  

g a s t r o i n t e s t i n a l  w a l l .  Animals  i n  Hawaii  t h a t  a r e  known t o  i n g e s t  p l a s t i c  o r  

o t h e r  d e b r i s  i n c l u d e  c e t a c e a n s ,  s e a  t u r t l e s ,  and s e a b i r d s .  

C e t a c e a n s  

A s i n g l e  o c c u r r e n c e  of a c e t a c e a n  i n g e s t i n g  d e b r i s  h a s  b e e n  n o t e d  i n  

Hawa i. A c l e a r  p l a s t i c  t r a s h  b a g  was found i n  t h e  s tomach o f  a n  immature  

m a l e  R i s s o ’ s  d o l p h i n ,  Grampus K r i s e u s ,  which s t r a n d e d  on Maui i n  F e b r u a r y  

1988 ( E .  N i t t a  p e r s .  commun.’). 

c o n t r i b u t e d  t o  t h e  d e a t h  of t h e  a n i m a l .  

I t  i s  n o t  known w h e t h e r  t h e  b a g  c a u s e d  o r  

S e a  T u r t l e s  

Seven  c a s e s  o f  i n g e s t i o n  o f  p l a s t i c  by s e a  t u r t l e s  i n  Hawai i  h a v e  been  

r e p o r t e d  t h r o u g h  1 9 8 4 ,  s i x  o f  w h i c h  i n v o l v e d  t h e  g r e e n  t u r t l e  and  o n e  of  

which  i n v o l v e d  t h e  h a w k s b i l l  t u r t l e  ( B a l a z s  1 9 8 5 ) .  The m a j o r i t y  o f  g r e e n  
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t u r t l e s  f o u n d  t o  i n g e s t  p l a s t i c  vere  j u v e n i l e s .  J u v e n i l e  t u r t l e s  l i v e  a 

p e l a g i c  e x i s t e n c e  f o r  p e r h a p s  severa l  y e a r s  a f t e r  h a t c h i n g  b e f o r e  r e t u r n i n g  

t o  t h e  n e a r s h o r e  a r e a s  t o  f e e d  o n  b e n t h i c  a l g a e .  D u r i n g  p e l a g i c  e x i s t e n c e ,  

t h e i r  n o r m a l  d i e t  c o n s i s t s  o f  f l o a t i n g  items s u c h  a s  c o e l e n t e r a t e s ,  a l g a e ,  

and p e l a g i c  m o l l u s k s  ( C a r r  and Meylan 1980), and t u r t l e s  a r e  more  l i k e l y  t o  

e n c o u n t e r  and i n g e s t  d e b r i s  a t  t h i s  e a r l y  a g e  ( C a r r  1 9 8 7 ) .  

T u r t l e s  may i n  some i n s t a n c e s  be  a b l e  t o  p a s s  p l a s t i c  ma te r i a l s  

t h r o u g h  t h e i r  g a s t r o i n t e s t i n a l  t r a c t  and e x p e l  them. One young g r e e n  

t u r t l e ,  which  was b e i n g  m a i n t a i n e d  i n  c a p t i v i t y ,  i n g e s t e d  a p l a s t i c  b a g ,  p a r t  

of which v a s  found p r o t r u d i n g  t h r o u g h  t h e  c l o a c a .  Dead t u r t l e s  h a v e  a l s o  

been  found w i t h  s h r e d s  o f  p l a s t i c  b a g s  i n  t h e  f e c e s  i n  t h e  lower i n t e s t i n e ,  

s u g g e s t i n g  t h a t  t h e  bags  may n o t  a l w a y s  o b s t r u c t  t h e  d i g e s t i v e  t r a c t .  

S e a b i r d s  

I n g e s t i o n  o f  p l a s t i c s  i s  u b i q u i t o u s  among s e a b i r d s  b r e e d i n g  i n  H a w a i i .  

I n  a s t u d y  of p l a s t i c  i n g e s t i o n  by n e s t l i n g  s e a b i r d s  a t  Midway I s l a n d s ,  14  

of  16 s p e c i e s  were  found t o  have  i n g e s t e d  p l a s t i c  (P. S i e v e r t  p e r s .  commun.8). 

Young b i r d s  a r e  more l i k e l y  t o  i n g e s t  p l a s t i c  b e c a u s e  t h e y  a r e  f e d  

r e g u r g i t a t e d  f o o d  by t h e  p a r e n t  a n d  t e n d  t o  a c c u m u l a t e  i n d i g e s t i b l e  items. 

The e f f e c t s  o f  i n g e s t e d  p l a s t i c s  on young s e a b i r d s  a r e  u n c l e a r .  Many 

h a r d  i tems,  s u c h  a s  pumice ,  s q u i d  b e a k s ,  and f l o a t i n g  s e e d s ,  n a t u r a l l y  

o c c u r  i n  s e a b i r d  d i e t s ;  h e n c e ,  young b i r d s  have  e v o l v e d  means o f  c a s t i n g  

s u c h  r e s i d u e ,  i n c l u d i n g  p l a s t i c s .  H e a l t h y  a l b a t r o s s  c h i c k s ,  f o r  e x a m p l e ,  

n a t u r a l l y  r e g u r g i t a t e  h a r d  items t h a t  h a v e  become c o n c e n t r a t e d  i n  t h e  

P r o v e n t r i c u l u s .  C h i c k s  d e b i l i t a t e d  by d i s e a s e  o r  d e h y d r a t i o n ,  however ,  may 

be  u n a b l e  t o  r e g u r g i t a t e  n o r m a l l y  and  may e x p e r i e n c e  h i g h e r  m o r t a l i t y ,  
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e i t h e r  f r o m  t h e  o r i g i n a l  s o u r c e  of d e b i l i t a t i o n ,  t h e  p r e s e n c e  o f  p l a s t i c s ,  

o r  a c o m b i n a t i o n  o f  t h e s e  f a c t o r s  ( s e e  f o o t n o t e  8 ) .  

P l a s t i c  i n g e s t i o n  may a l so  o c c u r  f r e q u e n t l y  among a d u l t  H a w a i i a n  

s e a b i r d s .  

e t  a l .  1 9 8 5 ) ;  90% o f  a d u l t  L a y s a n  a l b a t r o s s  examined  by  F r y  et  a l .  ( 1 9 8 7 )  

had i n g e s t e d  p l a s t i c  i tems. 

B i r d s  w h i c h  a r e  s u r f a c e  f e e d e r s  a r e  p a r t i c u l a r l y  s u s c e p t i b l e  (Day 

EFFECTS OR HUMANS 

The a u t h o r  knows o f  no r e p o r t e d  f o u l i n g  of p r o p e l l e r s  o r  o t h e r  

e n t a n g l e m e n t s  w i t h  v e s s e l s  a t  s e a  n e a r  H a w a i i  t h a t  c o u l d  be  h a z a r d o u s  t o  

human h e a l t h  o r  s a f e t y .  A e s t h e t i c  d e g r a d i n g  o f  b e a c h  a r e a s  i s  p r o b a b l y  t h e  

most s i g n i f i c a n t  impact  of d e b r i s  o n  a s t a t e  w h i c h  d e p e n d s  h e a v i l y  on 

t o u r  i s m  f o r  r e v e n u e  . 
Marine f l o t s a m .  c a n  a l s o  h a v e  a f a v o r a b l e  e f f e c t  i n  H a w a i i ;  f l o a t i n g  

p i e c e s  of  t r a w l  w e b b i n g ,  o f t e n  c a l l e d  " c a r g o  n e t "  by l o c a l  f i s h e r m e n ,  may 

a g g r e g a t e  l a r g e  f i s h  c o m m u n i t i e s .  F i s h e r m e n  t a k e  a d v a n t a g e  of  t h i s  f o c u s  

f o r  f i s h  and may c a t c h  l a r g e  a m o u n t s  o f  t u n a  and o t h e r  c o m m e r c i a l l y  

v a l u a b l e  s p e c i e s  i n  a s s o c i a t i o n  w i t h  f l o a t i n g  n e t  f r a g m e n t s .  

SumARY 

D e s p i t e ,  o r  p e r h a p s  b e c a u s e  o f ,  i t s  midocean  l o c a t i o n ,  Hawai i  i s  

a f f e c t e d  by t h e  problem o f  p l a s t i c  p o l l u t i o n  and m a r i n e  d e b r i s  i n  t h e  

w o r l d ' s  o c e a n s .  The remote NWHI d a i l y  a r e  r e c i p i e n t  o f  n e t s  and o t h e r  

f l o t s a m  i n  which  e n d a n g e r e d  monk s e a l s ,  t h r e a t e n e d  and e n d a n g e r e d  sea 

t u r t l e s ,  and p r o t e c t e d  s e a b i r d s  may become e n t a n g l e d .  N e s t i n g  s e a b i r d s  and 

f o r a g i n g  j u v e n i l e  t u r t l e s  r a n g e  w i d e l y  from t h e  i s l a n d s ,  i n g e s t i n g  p l a s t i c  
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o r  o t h e r  items m i s t a k e n  f o r  f o o d .  W i t h i n  t h e  m a i n  i s l a n d s ,  d e r e l i c t  n e t s  

a r e  b o t h  a d a n g e r  and a boon t o  f i s h e r m e n ,  who r i s k  h a v i n g  t h e i r  b o a t s  

become f o u l e d  i n  abandoned v e b b i n g ,  y e t  who may a l s o  c a t c h  l a r g e  

amounts  o f  c o m m e r c i a l l y  v a l u a b l e  f i s h  a s s o c i a t e d  w i t h  t h e  f l o t s a m .  The 

a e s t h e t i c  e f f e c t  of m a r i n e  d e b r i s  o n  b e a c h e s  i s  d i f f i c u l t  t o  q u a n t i f y  b u t  

i s  c e r t a i n l y  e v i d e n t ,  p a r t i c u l a r l y  a l o n g  windward b e a c h e s .  
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Table 1 .--Number of gill-net fragments found on beaches of 

Northwestern Hawaiian Islands in 1982-85, with probable 

source fishery. 

Mesh size 

(mm) No. Probable source fishery 

Unknown 

1 5  

50-58 

89-109 

110-1 15 

119-130 

140-160 

~ 

5 Unknown 

1 Soviet saury/anchovy ( ? )  

4 North American coastal herring 

3 2  High seas squid 

14 High seas or Asian land-based salmon or high seas squid 

8 High seas salmon 

2 North American coastal salmon 

2 0 5  
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Figure 1.--Hawaiian Archipelago. 
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